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20 DISSEMINATED LEAD DEPOSITS

LAMOTTE FORMATION

Thus 15 the oldest recognized Cambrian formation in the state
It overhies unconformably the rocks of the Laurentian and Huron-
1an wherever they may occur However, 1t 15 interesting to note
that the 1dentified Huronian at Pilot Knob 1s not overlain with any

R of the vounger formations and that all drill holes which have pene-

: trated the Archean granite or porphyry have failed to show recog
mizable Huronman strata This evidence leads one to surmise that
the Huronian was either practically all removed prior to the mn-
carsion of the Cambrian Sea, or that i1t never occurred over a
greater part of the region Upon this point we mav always be in

- -— — doubt There 1s also some doubt as to whether the conglomerate
at Pilot Knob is of sedimentary origin, it being believed by some to ~
be a breccia The extreme irregularity of the pre-Cambrian floor
mpon which the Lamotte sandstone rests, although partly attribut-
able to subsequent deformation as pointed out above, 1s also the

- s - result of pre Cambrian erosion — -
The Lamotte formation was spread out over the irregular sur-

face of igneous rocks filling up many of the lesser depressions
~Thas 1s the only part of the state in which this sandstone is known

- to outcrop Here 1t 1s the surface formation over an area of ap "

proxamately 200 square miles, only a small portion of which 15 1n
the area included within this report The boundaries of this sand-
stone have been mapped with considerable detail over much of the
ares, for use 1n the general geological map, Plate XL From this
the reader will see that this sandstone 1s wrapped about the St
Francois mountains, the greatest area bemng about the Jonca
granite hills

1 This formation consists of a conglomerate at the base, above

which sandstone and conglomerate alternate for a considerable dis-
tance, finally grading into & coarse and then into a medum to a
fine ed sandstone Near the top it consists of alternating beds
of sandstone and dolomite passing into the Bonneterre dolomite
formation w
The conglomerate occurs irregularly at and near the base, be-
ing present in some places and not in others It 1s thirty feet thick
in some places and in others 1t consists of only a thin layer In
- .the conglomerate horizon beds of coarse arkose alternate wnth
-—-.—..z:othets containing pebbles and boulders of gramte and rhyohte The =
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glomerate alternate with arkose near the outerops of 1gneous rock
while above arhose beds alternate with sandstone, finally passing
into a coarse and fine gramned sandstone with fairly well defined
bedding planes This condition 1s well exhibited around the flanks
of Stmms mountain, especially 1n Secs 22 and 27, T 36, R. 4 E
Along what 1s known as Drv Fork the conglomerate occurs in 1s0-
late patches plastered onto the rhyolite hillsides far up the ravine
On the general geologmic map no attempt has been made to locate
these patches, the areas being too small to distinguish from the
Archean The beds of gravel and boulders extending some dis
tance from the shoi¢ line and interbedded with sandstone are typt
cal intraformational conglomerates such as have been described as
occurring near the base of the Postdam sandstone of the Baraboo

Bluffs in Wisconsin - ——— -

The thichest exposure of sandstone on the Bonne Terre sheet
181n Secs 22 and 27, T 36N R 4E Here the sandstone 1s 150
feet thick. In Secs 8and 9, T 35N R 3E 140 feet of sandstone
1s exposed In determining these thicknesses the altitude of the
outcrops 18 taken as a basis This 15 not the maximum thickness
of the sandstone, which in the deeper parts of the basins mast be
over 250 feet thick On the Farmington quadrangle one mile east
of Sprott the Lamotte sandstone occurs between elevations of 1050
feet and 845 feet, which, provided the beds extend horizontally
from the crystalline core, will give the formation a thickness of
205 feet

The transitional zone lying between the Lamotte sandstone
and the Bonneterre dolomite 1s represented by alternating beds of
dolomite and sandstone extending in places through a thickness of
forty or fifty feet The beds of sandstone at this horizon are
usually chlonitic and frequently contain thin laminae of shale.

This alternation of dolomite and sandstone i1s best exhibited
on the Bonne Terre sheet near the old Swallow minesinthe S W
1, 0f Sec 11 T 35N, R 3E At this place the ore occurs 1n a
6-8 foot bed of arenaceous dolomite which 15 overlamn with sixteen
or more feet of sandstone This same alternation of limestone
and sandstone beds occurs about one mile east of Farmington and
alsoin Sec 9, T 85N, R 7TE The same condition has been found
to exist on the Hoffman tract near Leadwood where sandstone beds
have been drilled through into lead-bearing dolomite Dnllmg on
other tracts has shown this to be very generally the condition

{
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22 DISSEMINATED LEAD DEPOSITS

dolomite into the sand have in some places encountered a very
much indurated quartzitic phase which acts as an almost imper-
vious horizon shutting off the water in the underlyng porous sand
stone In the vicimity of Leadwood a thickness of 30 to 40 feet
of dark gray sandstone occurs beneath the Bonneterre formation,
while in the valley through which Havden creek flows drilling has
revealed the presence of a well defined conglomerate at the base
of the sandstone This conglomerate consists of fragments of
granite and rhvolite embedded in a shaly sandstone matrix

A hole drilled at the office of the St Joseph Lead Company at
Bonne Terre passed through 239 feet of sandstone irto a rhvolite
conglomerate and then into rhyolite Near Flat River the Doe
Run Lead Company drilled eignty feet into the sandstone A
hole was drilled 95 feet into the sandstone at Shaft No 1 of the
Federal Lead Company The following are detailed descriptions
of the dnll cores obtained from the holes which penetrated the
sand on the properties of the St Josepn Lead Compant and the
Federal Lead Companv

LOG OF DRILL HOLE LOCATED "0 FEET NORTHEAST OF ST JO>EPH LEAD COM
PANY 8 OFFICE AND 120 FEET NORTHWEST OF NO 1 >HAFT

From fo
Ft In Ft In
0 17 & Bleave

NONTTYTRRE FORMATION
16 32 Y ellow limestone.

a2 87 Light colored limestone with cccamonal patches and seams of vellow and buf?
limestone

a7 97 Qray umestone

o7 9 Dark grav limestone

9 114 6 Dark graj porous limestone with about 8 inclus of buff colored limestone at
100

114 6 123 Buff and light colored limestone

133 133 Gray limestoue

133 158 Gray mosthh porous limasione

158 169 Firm gra~ limestone

180 17% Firm light gray limestone

179 218 Gray limestone A thin. diagonal seam of calcite and prrite st 20° and 212°
and a thin sheet of psrite at 214

218 217 A light gra\ brecciated limestone with waves of dark shale and pyrite

217 219 Light grav limestione with about 4 inches scattering prrite

219 227 Light gray limestonie with a vertical seam of calcite and leaves of dark shale at
20’

277 25 Light colored becclated limestone

231 240 Light gray limestone and occasional waves of dark shale with s small bunch of
calcite ot 237

240 287 Light grat limestone with s vertical seam of calcite At 248 and 249 a thick
vertical seam of ealcite

257 267 1ight grav limesione wizth an open, vertical seam at 250 where w'ater was lost
267 304 Light gray limesione with occasional waves of darh shiale beiow 287 (sbout 3
shale st 294)

303 327 Light gray limesione wnd thin lavers or waves of darh shale with scattering
chlorise {rom 340" to 342

37" 3.~ — Light gray limesione and thin lsvers or waves of dark shale with scattering
chiorite granujey trom 340’ 1o M2 ~
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LAMOTTE FORMATION 23

From To

Ft In. Ft I

33 3= Light grav limestone with ocewsional Iayers of shule weil mixed with cblorite
at 368 4680 3,1 373 and from 3%0 to 377

1= 387 Moslv cilonte with lovers of light groy limestone and some thin {4y rs of shale.

33 392 Chlorite with luters of gruv sandy limestone.

LAMOTTE BAN STONT,

492 412 Gray yellon and brown sundstone (at 393 and 408 whue ;

412 418 €& Gray tvery sandv roch with wraces of shale

4o & 471 Light coiored sandsione (some hite and brown at 418 and a1 4”1 rellon snb
thin luvers of shale )

421 42. Grav sandy roch with sbout 3 limestone and traces of shale

423 43 1i ht colored linienone

14 1T 40 I1 bt color d sundy lim stone

+20 44 Mostiv vellnn  winte und browr  course prajued sundstoae for tunthh
rTound up probably oning 1o 1h entreme softhest of the formation

448 45 Fine gruined light colured sundsione with thin lavers or waves o1 darh shiale
(oarse crained liyht colore) sundstone at 40 and a1 S

43 102 Fine erained lcht colored sund tone with luvers or noves of diu  shale

4684 472 € (oarx grawned grav sandstone wub javers and waves of darh shale  Occs
sionallv quite shalv after about 4390 )

1 42 6 485 Light colored saudstone and then soft coarse gruined prav sandstone to 488
of wiich onlv 8 few pieces of core wers obianed it apparently being too
soft to form cores

488 302 6 \ellow and buff colored sandstone

302 6 508 o Lixln colored sandstone with shale lavers

303 3 &0 \\ hite sandsone

30 331 Light cnlored suudsione with occasianal dark lavers (At 814 a heary laver

of shele snd a little shale inside of core at 524 )

331 842 Lizht colored sandstone with about one inch shale at 533

542 844 Mostv shale

344 881 Light colored sandstone with abunch of shale and iron prrites inside of core at
546 and 535 s thin laver of shale at 549° and 853 shale at 562' and 583
snd a thin laver of ghale at 567 588 573 and 5 5 two thin lavers of
bluck shale at 878 and thin layers of shale at 379’ and 580  (After 838
the sandstone was oceasionally of o very cosrse pebb v character)

ddd.

oSl 611 Light colored sandsone with traces of shale at 605 and 610 and occasional
Javers of & verv coarse pebbly nature from 898 to 808
611 423 Light colored sandstone with & heavy layer of shale at 619
623 631 Gray sandsione with s Iaver resembling porphyry at 624
4131 638 A grayish rock carryiag traces of porphyry shale seams and scatiering pyrite
638 6838 Porphyry and shale.
B 848 652 Porphyry aund then chaneing inio red granite
1 832 082 Red granite  This granite was too hard to dril] even with s 300 Feed
4
r SUMMARY
b Depth Tulchnesa. Formation
A From To
: Ftlo. Ft Ia. Ft In
[+] 1~ e 1° 6 Raesidual Clay
1" 6 2303 3 ¢ 6 Bonneterre formation.
303 631 249 Lamotte sandstone
e 652 21 Rhyolite (porphyTy)
632 682 10 Grenite

The record of the lead cut in this drill hole has been omitted
the intention being to simply show the thickness of the Bonneterre
and Lamotte formations

laiuullulw*l“maw—‘lﬂ JYIE 5. X\




24 DISSEMINATED LEAD DEPOSITS

LOG OF HOLE DRILLLED AT THE BOTTOM OF SHAFT \O 1 FEDERAL LEAD CO

Frorm To
Ft |
U 40 Dolomne (Bonneterre formation )
40 38 Medium cgrained sandstone (Larpotie formation )
85 71 lPinerrained grav sandsione Some streaks coarser than others
"1 0 Hard tine grained gray sandstone Few f{rregular shai jeaves near base. At siout
95 culor changes sbruptiy 1o yellow and grain becom s coarser
9s 105 Hard but coarse white sandnione
3108 1 1 Onefool of fragmenty much ground up  White snud vellon coatse grained sanasian
171 1 4 Coarse erained vellow sandsione hard et Binecs v ol
174 128 Vers csarse gralned dars brown iron 1ain=d i
126 14u Fine prained to sbhalv veliow sandstun Lore pr it I witl @ mend Lt
130 135 \ rv fine yrained hard white sandstone

__The sundstone has a porositv of about 12 to 15 per cent and
as a rule the pores arefitted—wrth¢atef wnich 1n places 1s™under
hvdrostatic pressure sufficient to cause 1t to flow upwards into the
overiving limestone, sometimes even to the surface Prior to the
opening of the mines of the Central and Doe Run Lead companies
by which the water level has been lowered certain holes dnlled
into the sandstone along Flat River produced flowing wells North
of Bonne Terre and elsewhere 1n this district the same results
have been obtained In Madison count), where the same relations
obtain between the Lamotte sandstone and the overlying forma
tions flowing wells are sometimes encountered in prospect dmll
holes A water pressure of 80 to 95 pounds per square 1nch 1s not
infrequently met with in underground dnll holes that have pene-
trated the sandstone or channels connected with the sandstone
Such pressures have been recorded 1n Federal No 2, Doe Run No
4 St Joseph No 11, and other munes It 1s thought that this
pressure 1s not due entirely to the hvdrostatic condition of the
water within the Lamotte sandstone but that 1t 1s 1n part the re-
sult of pressure from water filling channels and branch channels
within tne Bonneterre dolomite which extend to the sandstone

However, the prevalent 1dea that the Lamotte sandstone 1s an
enormous reservoir of water has led the operators of the district to
: avoid breaking into it, the practice being to leave several feet of
; limestone above what 1s supposed to be the top of the sandstone
to act as an impervious cover It is also the practice to leave sev-
eral feet of rock between the water channels in the Bonneterre
dolomite and the mine workings
The sandstone, near the top often contains disseminated
galena and has in a number of instances been muned wath the
limestone This s true at Desloge Mine No 4 St Joseph Mines
- - No's 12 and 14, and at other mmes In places the galena 18 known

- -~
- — ——
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LAMOTTE FORMATION 25

to occur thinlv disseminated througn the Lamotte sandstone to a
depth of at least forty feet below the contact with the Bonneterre
formation In Madison county at the North American mine some
of the richest lead has been obtained from the sandstone 1mmedi-
ately underiving the Bonneterre formation Galena 1s also known
to occur 1n the conglomerate at the base of the formation The
discovery of workable deposits of ore within the Lamotte sand-
stone 1s not at all improbable in fact galena might be evpected to
occur especially in the shalv portions of this formation

The uppe: surface of the Lamotte sandstone reflects to a con
siderable degree, the 1rregularities of the underlying igneous rocks
It rises and falls, often in gentle undulations from one place to
] another In places it presents abiupt escarpments of from twenty
to forty feet and even more as shown bv the drill records These
abrupt changes in the level of the upper surface of the sandstone -
are 1n the main the result of faulting, while the undulations are
to be attributed to the uneven floor upon which the sandstone was
deposited

It is interesting to note that in the vicimitv of Doe Run and
Iron Mountain which towns are south of this district records of
drill holes show at least two sandstone horizons separated by fairly
well defined dolomite beds A tvpical drill record shows 209 feet
of vellow and gray dolomite 38 feet of grav and vellow sandstone
37 feet of dolomite and 36 feet of sandstone and granite conglom-
erate * With this condition evisting less than ten miles from Flat
River, 1t might be expected that similar dolomite horizons would
be encountered beneath what 1s at present recognized as the upper
. surface of the Lamotte sandstone On the other hand the upper
sandstone horizon shown by drill holes in the vicimity of Doe Run
and Iron Mountain may be the equivalent of some of the lower beds
of Bonneterre limestone of the Flat River area Of this we have
no evidence, and the actual succession can only be determined by
drilling to the underlving crystallines

The sea 1n which the Lamotte sandstone was laid down did
not cover the entire surface of the land, as shown by numerous
localities in which the overlying Bonneterre limestone rests di-
rectlv upon the igenous rocks Its distribution was very general
but during the period of its deposition the pre-Cambrian hills still
rose above the sea, contributing the detrtus of which the sandstone
18 composed

——

U ol danl

— oFor additionsl sections {llustrating this condition. reference should be made to the Iron
Mouniain sheet report contsined in Vol I\ of the reports of this Buresu pullished io 1804
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26 DISSEMINATED LEAD DEPOSITS

Very little 1s known of the fauna of the Lamotte sandstone
In some of the transitional beds between the Bonneterre and this
formation shells of Lingula and Lingulepis shells have been ob-
semed some of the chloritic beds being rich in these fossils A
number of the phosphatiec brachiopod shells were sent to Dr
Charles D Walcott, who 1dentified them as Dicellomus politus
Hall which has a wide geographic range and occurs 1n both Middle
and Upper Cambman

It would have been ver\ interesting to have prepared a map
showing the elevation of the top of the Lamotte sandstone through-
out the district but upon investigating the records of drill holes
I discovered that many of them are so unreliable in then location
of the sandstone level that anv such map would be of very little
service Hundreds of drill holes reported to have bottomed 1n La
motte sandstone onlv reached the transitional beds

As a whole the Lamotte sandstone lies in the form of a pitch
mg trough hemmed in to the northeast and southwest bv masses
of igenous rocks, abutting against dolomites and shales which
have been lowered by faulting to the northwest, and coming nearlv
to the surface to the southeast These conditions are clearly shown
n the accompanving map and cross sections Plates XL and XLI

Within this basin there are occasional rndges and other minor
elevations of the sandstone the principal one being known as the
Farmington anticline This ridge practically separates the trough
into two forks In one the mines at Bonne Terre are located and
i the other the Flat River Mines In other words a ridge of sand
stone separates the ore horizon of the St Joseph Lead Company s
mines at Bonne Terre from the ore horizon of the mines located
south of Big River This ridge of sandstone 1s buried beneath the
Bonneterre dolomite which gradually diminishes 1 thickness to-
ward the east and increases in thickness toward the west The
ridge appears to flatten out and disappears about three miles north
west of Desloge

BONNETERRE FORMATION

The Lamotte sandstone 1s overlain_with.the Bonneterre forma-
tion which has-a normal thxckness_oi.apptoxxmatily 363 Teet of

dolomite, arenaceous, chloritic and argﬂlaceous——m—the_lowl

tion and shghtly argillaceous near the top The Bonneterre for-

e

©The Leds hero ealied dolomite are mammesian Limestane in which the percentager ST @maFmesium
and ealcium sre variable  Howevar they h.ve 3il the urmal characteristics of dolomue and nn-
~srefare caliwl | ¥ thie mame in the presant report =__ - — —




BONNETERRE FORMATION 27

mation varies considerably 1 ness since it overlaps the La-
EWWMM-Q
thickness of which I have a record 3s for a drill hole near Delassus

whiehpusses through 448 feet of dolomite before penetrating the
swmwu
thicknesses of 440 gnd-435-feet——Southwest of Elvins in Sec 22,
J-36, R _4E ., the thickness varies somewhat the maxumum.re-
corded bemng 355 feet In Sec. 12, T 36 I’ SE the thickness
varies from 396 to 406 feet West of Irondale a maximum thick-
" ness of 810 feet has been recoraed On the Jand grant nt, U S Sur-
vev 3063, north of Farmington Juncrion there are seieral holes
\mmf?ﬁmut 380 et In the vimity of
Bonneterre this dolomite 18 abuat 400 to 440 feet in"tnickness as
chown by numercns drill hole= " Westof the citv of Bonne Terre—-
on Sees 2 10 and 11 T °7 R 4E drill holes show a thickness of
Bonneterre dolomite. ranging_rrom 372 to 433 feet the greatest—
thickness being 1n Sec 10 In the Leadwood area this dolomlte 15
- 360 to 420 feet 1n thickness as near as can be estimated from  the
avallable records
”  The vamations 1n the thickness of this as well as the other
formations, can best be understood by reference to the accompany-
j ing cross sections which have been drawn to a uniform scale using
the records of drill holes, chieflv as a basis The vanations 1n the
thickness of this formation, as shown 1n these sections may be due
in part to imperfections in the drill records The driller does not
alwavs recognize the top of the Bonneterre and he also frequently
stops drilling in dolomitic or chloritic sandstone, which may lie -
fortv feet or more above the bottom of the Bonneterre However,

thev are as nearly correct as can be obtained from the available
data

As stated above there 13 no sharp hine of contact between the
Bonneterre formation and t otte sands
Bonneterre usually contains near the hase heds of sandstone while

the Lamotte sandstone contains beds.af dolamite Thus through

alternating beds of dolomite and sandstone the Lamotte grades
into the overlving Bonneterre — SOME oOf WNE TOWeYr bEds ol lime-

stone have a \ery conglomeritic appearance which combined with
the often wavv and irregular bedding suggests the possibility of
' at least local unconformity Such irregular bedding is illustrated
1n the accompanving figures This 15 not referred to as being es
peciall\ ‘unusual, for similar pHenomena have been observed in
other Cambrian formations of this region, in places where there
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was = additional evidence of unconformty It is suggested that
{hese —regularities mav be due to movements of the oceanic waters
mov e=ents within the formation prior to its consohidation, or the
resul of setthng occasioned by solution and consohdation of the

sedimmts
T.e lower fiftv to one hundred feet of the Bonneterre forma-

tion 1 marhed by _the presence of heds of arenaceous dolomite,
thin v-ds of shale beds of chloritic dolomite and beds of chlomtic
arenz »ous dolomite, The dolomite mav have a dark grav color
from <~e presence of bituminous matter or i1t mav be hght gray or
eten .ff In some places it has a green color due to an abund-
ance . chlorite which 1n some places 1s reported to be present
conti=.oush through a section of a hundred feet The percentage
of ck. rite varies the beds being composed in some places, almost
entire—~ of this mineral while 1n other places the dolomite con
tains 1 mere sprinkling of chlorite granules The arenaceous beds
usual~ have a buff or vellowish color frequently specked with
grantes of chlorite The ghale 15 either a green, gray or brown-
1sh buach and may be soft or hard The beds aie seldom more
than ezht inches in thickness and usually thin and thicken as they
are fo_owed laterally A single bed frequently splits into two thin
beds vmich mav come together at another point The shale some-
times occurs 1n thin leaves separating thin beds of himestone

TLe black shale often has a spotted appearance due to lentic
ular cr irregular inclusions of dolomite These inclusions are
usyal- small, varying from the size of a grain of sand up to sev-
eral i.ches in diameter

Eansh black, and green clays occur filling 1rregular cavities 1n
the limestone, sometimes two or more feet 1n diameter They oc-
cur, Lrewise, along many of the fault planes and occasionally oc-
cups =ome of the space between the walls of channels which have
forme! as a result of weathering A soft, sticky, red clay also
occur: 1n some of the channels and along adjacent bedding planes
Most of this clay is supposed to have been washed in from near
the st—face

In a few places the lower 20 to 30 feet of this formation 1s
malnr shale, with thin interstratified beds of dolomite As a rule,
however, this horizon consists of dolomite interstratified with thin
beds T shale and gray dolomitic sandstone

=!though galena occurs throughout the entire thickness of
this r rmation, the principal deposits of disseminated ore occur 1n
the lower portion, as described in a subsequent chapter

T "r*-mwww - DORErresll XIS, S O r*-“.qm s
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BONNETERRE FORMATION 29

Pyrite, chalcopyrite and calcite are of frequent occurrence
throughout the formation

The lower horizon 1s fractused fauited and broken and the
bedding planes are well defined Frequently the beds are sharply
mnclined and Jocal flexures are of common occurrence The dolomite
18 orten porous and as a rule, it 1s thoroughly crystalline There
1s evidence that the rock has been completely re ervstallized since
being 1a1d down The rocks at this level are usually saturated with
water which rises along joint and fault planes from the underlving
sandstone or flows in along channels from the surface

In general the lower horizon of the Bonnsterre formation 1s
a complex or shale sandstone and dolomite
and galemfeious —in places fractured and faulted—through

which there is an sbundant_circulamon of ground water This
horizon passes upwards into dolomate with little or no sandstone

and fewer beds of shale The base of this formation 1s placed at
the top of soft yellowish, reddish, or almost white non-calcareous
sandstone From this it will be understood that the transitional
beds between the Lamotte and Bonneterre formations haive been
included within the latter

The characteristics of the lower part of the Bonneterre are
best exhibited in the mine worhings, there being vern few ex-
posures of the lower Bonneterre in the region which has been under
examination, altho the entire thickness outcrops upon the Bonne
Terre and Farmington quadrangles Yherever this horizon 1s ex-
posed at the surface chieflv in close proximity to the St Francois
mountains the characteristics above enumerated are always 1n
evidence

Of the upper two hundred and fiftr to three hundred feet
about one hundred and fifty feet are esposed along Flat nver
above its confluence with Big river, the remainder being exposed
to the east and southeast at various locahities This portion of the
Bonneterre formation consists mainlv of dark ard light grav dolo-
mite the beds of which are occasionally separated with thin
laminae of shale The dolomite 1s thoroughlv crystalline and at
many horizons contains large and small cavities which impart a
hackly appearance to the rock This hornzon 1s broken with num-
erous sets of joints some of which are filled with calcite Large
cavities filled with bluish clay and open seams filled with red resi-
dual clav are common The rock adjacent to the open channels is
frequently decomposed and has a white gray or buff color Near
the surface occur caves and openings along the channels contain-




80 DISSEMINATED LEAD DEPOSITS

mng crystal aggregates of galena Hundreds of abandoned shafts
mark the localities where shallow mining was carried on during
the early part of the 19th Century Some tracts of land are cov-
ered with these abandoned holes, giving the surface a pitted ap-
pearance

As a rule the uppermost bed of the Bonneterre 1s an argl-
laceous dolomite having a mottled appearance on the weathered
surface due to the irregular laminae of shale which are so inter-
woven that upon weathering they leave the dolomite in small ir
regular lenses Calcite 1s common 1n thus bed The motthng 15 ob-
served mainly on the weathered surface Some fossils have also
been observed This bed is overlain with several feet of blue shale
belonging to the Davis formation Beneath the mottled bed occur
a number of dolomitebeds - — - - — - .. _ - -

The upper beds of the Bonneterre formation are exposed at
many places 1n the Flat Riner and Bonne Terre areas but nowhere
are they better or more typically exhibited than in the bluff along
Davis creek, just west of Shaft No 4 of the Federal Lead Com-
pany

Wherever the upper beds of the Bonneterre are exposed along
gentle slopes they usually have a craggy or honey combed appear-
ance which can be best understood by an examination of the ac-
companying views; Plates VI and VII, which show different phases
of weathering of these beds It will be observed that where the
Bonneterre occurs in chiffs its appearance is not much different
from that of some of the overlying formations The surface, how-

ever is much more hackly and cavernous
In several ave

In several Jocalities flecks of dissemnated galena have been
observed in the upper beds of the Bonneterre dolomite which -out-

' ‘%‘ op at the surface Elsewhere in this volume it is pointed out
t seminated ore has been encountered in this formation at a
depth of about fifty feet in the mines at Bonne Terre and elsewhere
1n drill holes Galena occurs at various horizons from the surface
to the base of the formation, altho it has been segregated chiefly
in the lower horizon of one hundred feet.

A_close examination of the Bonneterre formation shows that
the dolomite 1s,_{n the main, poroys, containing small wregular

cavities These cavities are more or less lined with or enclose cal-
cite which effervesces freely in dilute hydrochloric acid Altho
specimens from nearly all parts of the formation effervesce shghtlv
- . with dilute hydrochloric aad, the upper half of the formation 1s
~ distinctly the more calcareous as shown by the following section
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of the Bonneterre formation which 1s a detailed
description of & drill core 1058 feet south and
8600 feet E of the N W corner of Sec 21, T
86N, R 6E
One experiences considerable difficulty in
recogmizing horizons at the surface by a com-
anison with specimens of cores from the same
gonzon obtained by drilling The outcrops at
the surface are always more or less altered in
appearance by weathering and through this
process they acqmre certain markings which
are not recognizable 1n the drill core specimens
For the purpose of recognizing in the surface
outerops the different beds of a formation like
the Bonneterre, a detailed study of dnll cores
1s not altogether satisfactory A studv of the
outerop sections will prove much more helpful
On the other hand i1f one wishes to recogmize
the varous honzons of this formation as they
are displayed 1n the drill cores, the study of an
outcrop section wall be equally unsatisfactory

COLTMNAR BECTION OF THE BOANE TERRE_FQRVATION
L

Ft In

3 4 Mottled stresked shaly dolomite  Contains frregular
masses of ralcite (Description from surface outcrop )

22 Light buff to light gray dense hard dolomite. Fine flinty
texture Very slightly calcareous

22 Brownish gray glistening finely porous crystalline dolo-
mite. Blightly calcareous. Chiefly due to aalcite crys-
taly in cavitles.

[} \ery porous, Yellowish to light brownish gray dolomite.
Crystalline and shows glistening crystal faces. Slightly
calcareous due to calcits in minute cavities.

10 Porous (luss than last) crystalline very light gray grading to
light buff Qlistening crysal faces Fine compact
texturs. Slightly calcarecus due to calcite in minute
cavities,

10 Dark gray porous dolomite Abaut as porous aslast. Crya
talline and shows glistening faces on fresh surface.
Very slightly calcarsous dus to calcite in minute cavi
tien

4 Same as last but somawhat more porous Smaller crystals
are svidently oriented together to give s hroad vefiec-
tion in places. Very slightly caleareous due to caleite
in minuts cavities,

[ Dark sray limestona similar to last Hard dense and glist-
ening 3 per cent disseminated yalens Very alightly
calcarsous dus to caleite in minute cavities.

25 Vary light brownish gray dolomite Finely porous. Fine
grained. Uniform texture Slightly calcareous, due to
aleite in minute eavities.

7 Brownish grav dolomite Hard ervstalline somewhat
porous. Drusy calciie faces slong fractures.

Dark gray dolomite Hard with ¥ druses of caleite. Cryse
talline glistening surface, Medium fine grained. Very
slightly calcarsous duc to caleite in minute cavities

26 Light gray or dark. Fine grained and dense. Porous. }”
druses of calcite  Fine zlistening erymails. Very alightly
calearsous. due to calcite fn minute esvitles,

e
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Ft In.

? Light gray dolomlte. Few 1tin shale seams, Dense hard
glistening surfoce porows. 2 per cent disseminated
olens and trace of pyrze  \ery sughtly caicareous

Figure No 3 due 10 calelte in minute eavities.
8§ = Very porous gray dolomite. § per cent gauiena chicBy in
T T 17 small cavities & per cec. pyrite intimatelr mized with
T T T galena Very sughtly csicarecus due to calcite in
T T minute cavities
i A | 4 Less porous gravish drab dolomite. Glistening surface
1 7 -] Drusy calcite along sea=1. 1 per cent galens Trace
1 of iron pyrites. Slightir calcareous.
Finely porous light gray dolomite Glistening crystallis e
and fine grained ‘Traces of galens
- . 7 Finely porous light brownst gray dolomite. Bparkling
y 1 1 Finelr crystalline.
1 1.1 1 Dars gray finely porous  © arhling  Finely ervstalline.
3 Voo ] 24 Light grav dolomite  Finel~ porous with cavities up to 1
. v I3 diameter ~urface ¢ cavitics Lned wnith minute
f crvaals of calete  Fraraling and oymalline  Some
| ) p-rite ut 372 Slightls calcareous.
| ] I | ) 28 3 Porous light grat  Faint b own tint  Sparkling crystal
! T 1 3 line. Fins gralned Verv shghtly calcareous.
3 } Finely porous dolomite Durh gray speckled with dark
- I L [ greenlsh  chioritic gmanules.  Eparkling  Medium
N S N | grained. Crymalline
- - 10 Lighy wray someswhat porous dolomite. Dense fine grained
— crysialling and sparhlics
T 11  Light gray bard dense poreus dolomite. Cavitles drusy
) T 7 Fine grained erystalline and sparkling
1

tolig W
[- ]

4 Finely porous hard dense light brownish gray dolomite
Sparlling Semi-cryralline A genersl sugary ap-

pearance
2 Somewhat porous. light gray dolomite. Bparbling Finely
crystalline.
o S e 4 Quite porous V\ery list brown tinted gray dolomite.
— - Hard finely erystalline  Slightly chiloritic,
_ L 7 Porous light gray browz tinted dolomite Somewhat
chloritic. Wavry blach shale partings Sparkling
el — Finely erystaliine
12 Dull gray sligutly crymaline dolomite. Shaly partings
Somewhat parous

4 Dease dark grav slightly porous dolomite. Sparkling
finely crysalline and somewhat shaly along parting
planes.

2 3 Soft dull gray shalv doomite Wavy parting planes.
Somewbat crymalline Matrit appears earthy

¢ Sbale. Earthy texture Durk green to simost olive green.

8

A thloritic stresk
Medlum to coarsely crysaline dolomite Finely porous
Chloritic. Wavy shas parting planes Dark gnay

Sparkling

16 Medium to coarsels crystaine srenaceous dolomite, Dark
gray Sparlling  Fizely porous. Very slightly cal
COrscus,

362 Ft

At the close of the Bonneterre the St Francois mountains still
rose about the ocean, as shown by the overlapping of the younger
formations and their contact with the ignmeous rocks Shallower
water conditions prevailed during the succeeding perod, the Bonne
terre dolomite being covered with the Davis formation consisting
of shale, arenaceous dolomite, limestone and conglomerate
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